Capsaicin and its analogs inhibit the activity of NADH-coenzyme Q oxidoreductase of the mitochondrial respiratory chain.
Capsaicin and its analogs with different acyl moieties were found to inhibit the electron-transfer activity of NADH-coenzyme Q oxidoreductase isolated from beef heart mitochondria. The inhibitory potency of capsaicin was lower than those of dihydrocapsaicin and analogs with heptanoyl, capryl, undecanoyl, and lauroyl moieties, but was higher than those of analogs with palmitoyl and stearoyl moieties. The analog with the lauroyl moiety showed the strongest inhibition. These results suggest that hydrophobicity and the appropriate carbon chain length of the acyl moiety are important for the binding of compounds to the enzyme. On the other hand, capsaicin and its analogs did not interrupt rotenone-insensitive electron transfer from NADH to menadione. Furthermore, these compounds had almost no effect on the spectral properties and EPR signals arising from iron-sulfur clusters of the NADH-treated enzyme. Kinetic analyses with double-reciprocal plots showed that these compounds were competitive inhibitors with respect to coenzyme Q1, an electron acceptor. These results strongly suggest that capsaicin and its analogs bind to the coenzyme Q1 binding site of the enzyme.